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light limited to pass through small apertures. The manner in which the phase is determined by the length of the ray, and the conditions under which energy may be regarded as travelling along a ray, will be better treated under the head of Huygens's principle, and the theory of shadows (§ 10).
From the law of propagation, according to which the wave-surfaces are always as far advanced as possible, it follows that the course of a ray is that for which the time, represented by JV~lds> is a minimum. This is Format's principle of least time. Since the refractive index (/u.) varies as V~l, we may take f/jids as the measure of the retardation between one wave-surface and another ; and it is the same along whichever ray it may be measured.
The principle that f/jds is a minimum along a ray lends itself readily to the investigation of optical laws. As an example, we will consider the very important theory of magnifying power. Let A0, B0 be two points upon a wave-surface before the light enters the object-glass of a telescope, A, B the corresponding points upon a wave-surface after emergence from the eye-piece, both surfaces being plane. The value of Jp.ds is the same along the ray A0A as along B0B', and, if from any cause J50 be slightly retarded relatively to Aa, tli en B will be retarded to the same amount relatively to A. Suppose now that the retardation in question is due to a small rotation (6) of the wave-surface AaBa about an axis in its own plane perpendicular to AB. The retardation of BQ relatively to A0 is then AnB0 . 6 ; and in like manner, if $ be the corresponding rotation of AB, the retardation is AB . (j). Since these retardations are the same, we have
0     AB '
or the magnifying power is equal to the ratio of the widths of the stream of light before and after passing the telescope.
The magnifying power is not necessarily the same in all directions. Consider the case of a prism arranged as for spectrum work. Passage through the prism does not alter the vertical width of the stream of light ; hence there is no magnifying power in this direction. What happens in a horizontal direction depends upon circumstances. A single prism in the position of minimum deviation does not alter the horizontal width of the beam. The same is true of a sequence of any number of prisms each in the position of minimum deviation, or of the combination called by Thollon a couple, when the deviation is the least that can be obtained by rotating the couple as a rigid system, although a further diminution might be arrived at by violating this tie. In all these cases there is neither horizontal nor vertical magnification, and the instrument behaves as a telescope of power unity. If, however, a prism be so placed that the angle of emergence differs from the angle of incidence, the horizontal width of the beam undergoes a change. If the emergence be nearly grazing, there will be a high magnifyingno such correspondence with observation as would lead us to think that we are upon the right track.ively large quantities of nitrogen.he best conditions the flame is absolutely unaffected.
